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Description 

[0001]' The present invention relates to anti-inflammatory compounds that act via inhibition of Monocyte Chemoat- 
tractant Protein-1 (MCP-1) and in particular MCP-1 inhibitor compounds that contain an indole moiety. The invention 
5 further relates to processes for their preparation, to intermediates useful in their preparation, to their use as therapeutic 
agents and to pharmaceutical compositions containing them. 

[0002] MCP-1 is a member of the chemokine family of pro-inflammatory cytokines which mediate leukocyte chem- 
otaxis and activation. MCP- 1 is a C-C chemokine which is one of the most potent and selective T-cell and monocyte 
chemoattractant and activating agents known. MCP-1 has been implicated in the pathophysiology of a large number 

10 of inflammatory diseases including rheumatoid arthritis, glomerular nephritides, lung fibrosis, restenosis (International 
Patent Application WO 94/09128), alveolitis (Jones et al., 1992, J. Immunol., 149, 2147) and asthma. Other disease 
areas where MCP-1 is thought to play a part in their pathology are atherosclerosis (e.g. Koch et al., 1992, J. Clin. 
Invest, 90, 772 -779), psoriasis (Deleuran et a)., 1996, J. Dermatological Science, 13,. 228-236), delayed-type hyper- 
sensitivity reactions of the skin, inflammatory bowel disease (Grimm et al., 1996, J. Leukocyte Biol., 59,. 804-812), 

15 multiple sclerosis and brain trauma (Berman et at, 1996, J. Immunol., 156,. 3017-3023). An MCP-1 inhibitor may also 
be useful to treat stroke, reperfusion injury, ischemia, myocardial infarction and transplant rejection. 
[0003] MCP-1 acts through the MCP-1 receptor (also known as the CCR2 receptor). MCP-2 and MCP-3 may also 
act, at least in part, through the MCP-1 receptor. Therefore in this specification, when reference is made to "inhibition 
or antagonism of MCP-1" or "MCP-1 mediated effects" this includes inhibition or antagonism of MCP-2 and/or MCP- 

20 3 mediated effects when MCP-2 and/or MCP-3 are acting through the MCP-1 receptor. 

[0004] Japanese patent application no. JP 04273857-A discloses indole compounds for treating hypertension with 
a phenyl sulphonyl moiety attached to the nitrogen of the indole ring. International patent application W096/33171 
discloses similar compounds for therapy of HIV-1 infections. 

[0005] Tetrahedron Letters, (1985), vol. 26, No. 52, page 6458 discloses ethyl 5-bromo-1-tosylindole-2-carboxylate. 
25 No activity is given for this compound. 

[0006] The present invention is based on the discovery of a class of compounds containing an indole moiety which 
have useful inhibitory activity against MCP-1. 

[0007] Accordingly the present invention provides a compound of the formula (I) 

30 



35 




(I) 

which is an inhibitor of monocyte chemoattractant protein-1 and wherein: 

45 FO is independently selected from trifluoromethyl, C 1 . 4 alkyl, halo, hydroxy, C^alkoxy, C 1 . 4 alkanoyl, C^alkanoyloxy, 
amino, cyano, C^alkylamino, dKC^alkylJamino, C^alkanoylamino, nitro, carbamoyl, C 1#4 alkoxycarbonyl, thiol, 
C 1 . 4 alkylsulphanyl, C 1 . 4 alkylsulphinyl, C 1 . 4 alkylsulphonyl, sulphonamido, carbamoyl^. 4 alky I, /V-(C 1 . 4 alkyl) 
carbamoyl^. 4 alkyl, AMC^alkyl^arbamoyl-C^alkyl, hydroxyC^alkyl.C^alkoxyC^alkyl, morpholino, pyrrolidinyl, 
carboxyC^alkylamino, R 3 and -OR 3 where R 3 is phenyl, thienyl, pyrrolyl, furanyl, imidazotyl, thiazolyl, pyrimidinyl, 

so pyridinyl, indolyl, benzimidazolyl, benzthiazolyl, quinolyl or isoquinolyl, any of which are unsubstituted or substituted 
by trifluoromethyl, C 1 . 4 alkyl, halo, hydroxy, trifluoromethoxy, cyano, C^alkoxy, C M alkanoyl, C^alkanoyloxy, amino, 
C^alkylamino, di(C 1 . 4 alkyl)amino, C 1 . 4 alkanoylamino, nitro, carboxy, carbamoyl, C^alkoxycarbonyl, thiol, 
C^alkylsulphanyl, C^alkylsulphinyl, C 1 . 4 alkylsulphonyl, sulphonamido, carbamoylC 1 . 4 alkyl, AZ-fC^alkyl) 
carbamoyl^ ^alky I, /V-fC^alkyl^carbamoyl-C^alkyl, hydroxyC^alkyl or C^alkoxyC^alkyl; 

55 p is 1 -4 and R 1 can have the same or different values when p is 2-4; 
T is S0 2 

> X is carboxy, tetrazol-5-yl, or -CONHR 5 where R 5 is -S0 2 -C^ ^alkyl, -S0 2 CF 3 , -S0 2 -phenyl, 
A is selected from phenyl, naphthyl, furyl, pyridyl and thienyl; 
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R2 is independently selected from trifluoromethyl, C 1 . 4 alkyl r halo, hydroxy, trifluoromethoxy, cyano, C^alkoxy, 
C 1 . 4 alkanoyl, C^alkanoyioxy, amino, C M alkylamino, di(C M alkyl)amino, C^alkanoylamino, nitro, carboxy, car- 
bamoyl, C^alkoxycarbonyl, thiol, C 1 . 4 alkylsuiphanyl, C^alkylsulphinyl, C^alkylsulphonyl, sulphonamido, 
carbamoylC^alkyl, rV-tC^alkyOcarbamoylC^alkyl, W-(C 1 . 4 alkyl) 2 carbamoyhC M alkyl, hydroxyC^alkyl, 
C 1 . 4 alkoxyC 1 . 4 alkyl or two R 2 values together may form a divalent radical of the formula -0(CH 2 ) M 0- attached to 
adjacent carbon atoms on ring A; 

q is 0-4 and R 2 can have the same or different values when q is 2-4; 

Z is hydrogen, fluoro, chloro, bromo, iodo, methyl, trifluoromethyl, hydroxymethyl, methoxy, methylsulphanyl, methyl- 
sulphinyl, methylsulphonyl or carboxyC 3 . 6 cycloalkyl, 

-(CHR 4 ) r -NR 6 R 7 (where r is 0-2, R 6 and R 7 are independently selected from H and C V4 alkyl or R 6 and R 7 together 
with the nitrogen to which they are attached form a 5 or 6 membered non-aromatic ring optionally containing one further 
heteroatom selected from O, N or S); 

or a pharmaceutical ly acceptable salt or in vivo hydroiysable ester thereof; but excluding the compound ethyl 5-bromo- 
1 -tosyl-indole-2-carboxylate. 

[0008] In this specification the term 'alkyl' includes straight chained, branched structures and ring systems. For ex- 
ample, "C 1 . 4 alkyr includes propyl, isopropyl, f-butyl and cyclopropane. However, references to Individual alkyl groups 
such as 'propyl' are specific for the straight chained version only, references to individual branched chain alkyl groups 
such as 'isopropyl' are specific for the branched chain version only and references to the cyclo groups such as cyclo- 
propane are specific to the cyclic groups only. A similar convention applies to other radicals, for example 
"hydroxyC^alkyl" includes 1 -hydroxyethyland 2-hydroxyethyl. The term "halo" refers to fluoro, chloro, bromo and iodo. 
[0009] An example of "C^ ^alkanoyloxy" is acetoxy. Examples of "C^ ^alkoxycarbonyl" include methoxycarbonyl, 
ethoxycarbonyl, n- and f-butoxycarbonyl. Examples of "C 1 . 4 alkoxy" include methoxy, ethoxy and propoxy. Examples 
of "C^alkanoylamino" include formamido, acetamido and propionylamino. Examples of "C M alkylsulphanyl" include 
methylthio and ethylthio. Examples of "C^alkylsulphinyf include methylsulphinyl and ethylsulphinyl. Examples of 
"C^alkylsulphonyl" include methylsulphonyl and ethylsulphonyl. Examples of "C M alkanoyl" include propanoyl and 
ethanoyl. Examples of "C M alkylamino" include methylamino and ethylamino. Examples of "dKC^alkylJamino" include 
di-A/-methylamino, di-(rV-ethyl)amino and N-ethyl-AA methylamino. Examples of "C 1 . 4 alkoxyC 1 ^alkyr methoxymethyl 
and propoxyethyl. Examples of "carbamoyl^ ^alkyl" are methylcarboxamide and ethylcarboxamide. Examples of 
"carboxyC 3 . 6 cycloalkyr are 2-carboxycyclopropyl and 3-carboxycyclopentyl. Examples of "A/-(C 1 ^,alkyl) 
carbamoylC M alkyl" are methylaminocarbonylethyl and ethylaminocarbonylpropyl. Examples of 
"rV(C 1 . 4 alkyl) 2 carbamoyl-C 1 . 4 alkyr are dimethylaminocarbonylethyl and methylethylaminocarbonylpropyl. Examples 
of "carboxyC M alkylamino" are carboxymethylamino and carboxypropylamino. 
[0010J Preferred values for R 1 , p, Z. X, T, A, R 2 and q are as follows. 

[0011 J Preferred values for R 1 are C M alkoxy, halo, nitro, amino, trifluoromethyl and carboxyCMalkylamino, more 
preferably chloro and/or C^alkoxy. Where R 1 is halo, fluoro, chloro or bromo are preferred, Where R 1 is C 1 . 4 alkoxy 
it is preferably methoxy or ethoxy, particularly methoxy. Preferably position 7 is unsubstituted, and preferably there is 
no more than one C^alkoxy group. 
[0012] Preferably p is 1 or 2. 

[0013] Preferred combinations of p and R 1 are as follows. 

[0014] When p=1 then R 1 is preferably fluoro, chloro or methoxy and in particular 5-chloro and 6-chloro. 
[001 5] T is preferably -S0 2 -. 

[0016] Preferably X is carboxy, -CONHR 5 (where R 5 is -S0 2 -C M alkyl, -S0 2 CF 3 , -S0 2 -phenyl) or tetrazol-5-yl. R 5 
is preferably -S0 2 CF 3 . In particular X is carboxy. 

[0017] Preferably A is phenyl, naphthyl, furyl and thienyl in particular phenyl or thienyl. When A is thieny I it is preferably 
thien-2-yl. Most preferably A is phenyl. 

[0018] R 2 is preferably chloro, bromo, methyl, methoxy, nitro, trifluoromethyl or trifluoromethoxy. Another preferred 
value for R 2 is fluoro. 

[0019] q is preferably 1 or 2, especially 2. 

[0020] Preferred combinations of A, R 2 and q are as follows. 

[0021] When A is phenyl, and q is 1 , then R 2 is preferably chloro especially 3-chloro or 4-chloro. Other preferred 
values for R 2 include 3-fluoro, 4-fiuoro and 3-trifluoromethyl. 

[0022] When A is phenyl, and q is 2, then R 2 is preferably chloro, especially 3,4-dichlorophenyl. Another preferred 
value is fluoro, especially 3,4-difluoro. 

[0023] When A is phenyl then the positions ortho to T are preferably unsubstituted. 
[0024] When A is thien-2-yl then preferably R 2 is chloro, especially 5-chloro. 
[0025] Preferably Z is hydrogen or bromo, especially hydrogen. 
[0026] Therefore a preferred class of compounds is that of formula (P): 
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(D 

wherein; 

is R* is methoxy, fluoro, chloro, bromo, nitro, amino, trifluoromethyl or carboxymethylamino; 

x is 1 or 2 with the proviso that there is at most one methoxy group; 
X' is carboxy, -CONHS0 2 CF 3 or tetrazol-5-yl; 
A' is phenyl or thienyl; 

R b is chloro, bromo, methyl, methoxy, nitro, trifluoromethyl or trifluoromethoxy; 
20 y is 1 or 2; 

2' is hydrogen or bromo; 
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof. 
[0027] Preferably R a is chloro or methoxy. Preferably position 7 is unsubstituted. 
[0028] Preferred combinations of x and R a are as follows. 
25 [0029] When x=1 then R a is preferably chloro or methoxy especially 5-chloro or 6-chloro. 
[0030] Z* is preferably hydrogen. 

[0031] A* is preferably phenyl. Where A* is thienyl it is preferably thien-2-yl. 
[0032] Preferred combinations of A', R b and y are as follows. 

[0033] When A* is phenyl, and y is 1 . then R b is preferably chloro in particular 3-chloro or 4-ch!oro. Another preferred 
30 value is fluoro, in particular 3-fluoro or 4-fluoro. 

[0034] When A' is phenyl, and y is 2, then R b is preferably chloro, in particular 3,4-dichlorophenyl. Another preferred 
value is fluoro, in particular 3,4-dif luoro. 

[0035] When A' is phenyl then the positions ortho to the S0 2 moiety linked to the indole ring are preferably hydrogen. 
[0036] When A' is thien-2-yl then preferably R b is chloro in particular 5-chloro. 
35 [0037] Preferred compounds having formula (I) or (IA) (defined below) include any one of: 

A/-(3,4-Dichlorophenylsulphonyl)-5-chloroindole-2-carboxylicacid; 
/v^(6-Bromonaphthalen-2-ylsulphonyl)-5-chloroindole-2-carboxylic acid; 
A/-(3-Chlorophenylsulphonyl)-5-chloroindole-2-carboxylic acid; and 
40 3-Bromo-5-Fluoro-/V-(3-trifluoromethylphenylsulphonyl)indole-2-carboxylicacid; 
or an in vivo hydrolysable ester or a pharmaceutically acceptable salt thereof. 

[0038] Suitable pharmaceutically acceptable salts include acid addition salts such as methanesulfonate, fumarate, 
hydrochloride, hydrobromide, citrate, maleate and salts formed with phosphoric and sulphuric acid. In another aspect 

45 suitable salts are base salts such as an alkali metal salt for example sodium, an alkaline earth metal salt for example 
calcium or magnesium, an organic amine salt for example triethylamine, morpholine, /V-methylpiperidine, A/-ethylpipe- 
ridine, procaine, dibenzylamine, A/./V-dibenzylethylamine or amino acids for example lysine. There may be more than 
one cation or anion depending on the number of charged functions and the valency of the cations or anions. A preferred 
pharmaceutically acceptable salt is a sodium salt. 

so [0039] Some compounds of formula (I) may possess chiral centres. It is to be understood that the invention encom- 
passes all such optical isomers and diasteroisomers of compounds of formula (I). 
[0040] The invention further relates to all tautomeric forms of the compounds of formula (I). 
[0041] It is also to be understood that certain compounds of the formula (I) can exist in solvated as well as unsolvated 
forms such as, for example, hydrated forms. It is to be understood that the invention encompasses all such solvated 

55 forms. 

[0042] An in vivo hydrolysable ester of a compound of the formula (I) containing carboxy or hydroxy group is, for 
example, a pharmaceutically acceptable ester which is hydrolysed in the human or animal body to produce the parent 
acid or alcohol. 
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[0043] Suitable pharmaceutical^ acceptable esters for carboxy include Ci_ 6 alkoxymethyl esters for example meth- 
oxymethyl, C^alkanoyloxymethyl esters for example pivaloyloxy methyl, phthalidyl esters, C 3 . 8 cycloalkoxy- 
carbonyloxyC v6 alkyl esters for example 1-cyclohexylcarbonyloxyethyl; 1 ,3-dioxolen-2-onylmethyl esters for example 
5-methyl-1,3-dioxolen-2-onylmethyl; and C^alkoxycarbonyloxyethyl esters for example 1-methoxycarbonyloxyethyl 
and may be formed at any carboxy group in the compounds of this invention. 

[0044] An in vivo hydrolysable ester of a compound of the formula (I) containing a hydroxy group includes inorganic 
esters such as phosphate esters and a-acyloxyalkyl ethers and related compounds which as a result of the in vivo 
hydrolysis of the ester breakdown to give the parent hydroxy group. Examples of a-acyioxyalkyl ethers include ace- 
toxymethoxy and 2,2-dimethylpropionyloxymethoxy. A selection of in vivo hydrolysable ester forming groups for hydroxy 
include alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and phenylacetyl, alkoxycarbonyl (to give alkyl car- 
bonate esters), dialkylcarbamoyl and A/-(dialkylaminoethyl)-A/-alkylcarbamoyl (to give carbamates), dialkylaminoacetyl 
and carboxyacetyl. 

[0045] Another aspect of the present invention provides a process for preparing a compound of formula (1) or a 
pharmaceutical^ acceptable salt or an in vivo hydrolysable ester thereof which process comprises of: 

a) reacting compounds of formula (IV): 




(IV) 

whore X a is carboxy protected in the form of an ester and other groups are as defined in formula (I) with a compound 
of formula (V): 




(V) 

where L is a leaving group other groups are as defined in formula (I) to give a compound of formula (VI): 




(VI) 

where X a is carboxy protected as an ester; and 

b) optionally interconverting a compound of formula (VI) to give another compound of formula (VI), wherein any 
functional groups are protected if necessary and optionally: 

i) removing any protecting groups; 
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ii) optionally forming a pharmaceutical^ acceptable salt or in vivo hydrolysable ester. 

[0046] Compounds of formula (VI) and (I) may be interconverted for example as described herein or by known proc- 
esses such as functional group modification or aromatic substitution. 
[0047] L is a leaving group. Preferable values for L are chloro and bromo. 

[0048] Compounds of formula (IV) and (V) may be reacted together in an inert solvent and a base such as N,N- 
dimethylformamide/sodium hydride or dichloromethane/sodium hydroxide (optionally in the presence of a phase trans- 
fer catalyst such as tetra-n-butylammonium hydrogensulphate) for 1 -6 hours preferably 1-3 hours, at a temperature of 
15-30°C, preferably 20-25 °C to give a compound of formula (VI). 

[0049] Compounds of formula (IV) are commercially available, made by modification using known processes of com- 
mercially available compounds of formula (IV), or they are prepared by: 

a) Reacting a compound of formula (VII): 



(R') p 




o 

(VII) 

where R 1 and p are as defined in formula (I), with a compound of formula (VIII) 

o 

(VIII) 

where R 8 is C M alkyl. 

Compounds of formula (VII) and (VIII) are reacted together under Reissert reaction conditions such as in an 
inert solvent (such as tetrahydrofuran), in the presence of a base (such as potassium ethoxide), at a temperature 
range of 1 5-30°C preferably 20-25°C, for 1 0-20 hours preferably 15-17 hours. The resulting compound is isolated 
and dissolved in an alcohol such as ethanol and an organic acid (such as acetic acid) and a transition metal catalyst 
(such as 1 0% Pd/C) and cyclohexene is added. The mixture is heated at a temperature of 60-1 20°C preferably at 
70-90°C for 1 5-25 hours preferably 16-20 hours to give a compound of formula (VI) in which Z is hydrogen. Then 
if desired 2 can be optionally converted into another value of Z as defined in formula (I) using techniques known 
in the art such as those described below, 
b) Reacting a compound of formula (IX): 




(IX) 
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where R 1 and p are as defined for formula (I), with a compound of formula (X): 



5 




o 
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(X) 



where R 9 isC^alkyl. 

[0050] Compounds of formula (IX) and (X) are reacted together under Fischer conditions such as with an organic 
acid (such as acetic acid), in an alcohol (such as ethanol), at a temperature of 60-90°C preferably 75-85°C, for 1-5 
15 hours preferably 1-3 hours. The resulting compound is mixed with a strong acid (such as polyphosphoric acid) and 
heated at 90-150*0 preferably 100-120°C for 0.5-4 hours preferably 0.5-2 hours to give a compound of formula (VI) 
in which Z is hydrogen. Then if desired Z can be optionally converted into another value of Z as defined in formula (I) 
using techniques known in the art such as those described below. 

[0051] Compounds of formula (V), (VII), (VIII), (IX) and (X) are known or commercially available or are prepared by 
20 processes known in the art by standard manipulation of commercially available or known materials. 
[0052] R 8 and R 9 are C v4 alkyl. Preferably R 8 and R 9 are methyl or ethyl. 

[0053] It will be appreciated that certain of the various optional substituents in the compounds of the present invention 
may be introduced by standard aromatic substitution reactions or generated by conventional functional group modifi- 
cations either prior to or immediately following the processes mentioned above, and as such are included in the process 

25 aspect of the invention. Such reactions and modifications include, for example, introduction of a substituent by means 
of an aromatic substitution reaction, reduction of substituents, alkylation of substituents and oxidation of substituents. 
The reagents and reaction conditions for such procedures are well known in the chemical art. Particular examples of 
aromatic substitution reactions include the introduction of a nitro group using concentrated nitric acid, the introduction 
of an acyl group using, for example, an acyl hallde and Lewis acid (such as aluminium trichloride) under Friedel Crafts 

30 conditions; the introduction of an alkyl group using an alkyl halide and Lewis acid (such as aluminium trichloride) under 
Friedel Crafts conditions; and the introduction of a halogeno group. Particular examples of modifications include the 
reduction of a nitro group to an amino group by for example, catalytic hydrogenation with a nickel catalyst or treatment 
with iron in the presence of hydrochloric acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl. 
Specific examples of the substitution and modification reactions prior to or immediately following the processes men- 

35 tioned above are illustrated, but not limited by, the following examples in which variable groups are as defined for 
formula (I) unless otherwise stated. 



1) Modification of R'. 



40 



a) For R 1 = Ar: compounds of formula (XI) 



45 




M 



50 



(XI) 



M is H, a nitrogen protecting group or the group 
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where R 1 is Br are coupled with compounds of formula (XII) 



(XII) 



where Ar is an optionally substituted phenyl or optionally substituted 5 or 6 membered heteroaryl ring, to give 
compounds 'of formula (XI) where R 1 = Ar. Suitable reaction conditions are set out below. 

Compounds of formula (XI) where R 1 = Br and (XII) are reacted together in the presence of a transition 
metal catalyst (for example tetrakis(trIphenylphosphine)palladium(0)), in an inert solvent (such as toluene) 
and an alcohol (such as ethanol), with an aqueous base (such as potassium carbonate), preferably in an inert 
atmosphere, at a temperature of 60-100°C preferably 75-85°C for 14-20 hours preferably 15-17 hours. 

b) For R 1 = NH 2 ; compounds of formula (XI) where R 1 = N0 2 are reduced under standard conditions to give 
a compound of formula (XI) where R 1 « NH 2 . Suitable reaction conditions are set out below. 

Compounds of formula (XI) where R 1 = N0 2 are reacted with a reducing agent (such as sodium borohy- 
dride) and stannous chloride di hydrate in an alcohol (such as ethanol) at a temperature of 30-80°C preferably 
50-70°C for 2-10 hours preferably 4-6 hours. 

c) For R 1 = MeC(0)NH-: compounds of formula (XI) where R 1 = MeC(0)NH- can be prepared from compounds 
of formula (XI) where R 1 = NH 2 . Suitable reaction conditions are set out below. 

Compounds of formula (XI) where R 1 = NH 2 are reacted in acetic anhydride at a temperature of 60-1 40°C 
preferably 80-100°C for 0.5-5 hours preferably 0.5-2 hours. 

d) For R 1 =C M alkoxycarbonylC 1w| alkylamino: compounds of formula (XI) where 
R^C^alkoxycarbony IC M alkylami no can be prepared from compounds of formula (XI) where R 1 = NH 2 . 
Suitable reaction conditions are set out below. 

Compounds of formula (XI) where R 1 = NH 2 are reacted with the corresponding glyoxalate, aldehyde ester 
or keto ester (such as ethyl glyoxalate) followed by the addition of a reducing agent (such as sodium cy- 
anoborohydride) in an alcohol (such as ethanol) with an acid (such as acetic acid) for 1-10 minutes preferably 
4-6 minutes at 15-30°C preferably 20-25°C. 

2) Modification of X. 

a) For X = carboxy: hydrolysing a compound of formula (VI) as defined above to give a compound of formula 
(XIII): 




(XIII) 



Suitable reaction conditions are set out below. 

Compounds of formula (VI) where X a is -C0 2 Me may be conveniently hydrolysed to give compounds of 
formula (XIII) with a salt (such as lithium iodide), in an organic base {such as pyridine), at a temperature range 
of 1 00-1 25°C, in particular 1 1 5-1 20°C, for 3-10 hours, preferably 5-7 hours followed by the addition of aqueous 
acid (for example 2M hydrochloric acid). 

b) For X * -CONHR 5 (R 5 is as defined for formula (I)): compounds where X = -CONHR 5 can be prepared by 
coupling compounds of formula (XIII) and compounds of formula (XIV): 



8 



EP 1 001 935 B1 



r 5 _NH 2 (XIV) 

under standard peptide coupling conditions. Suitable reaction conditions are set out below. 
5 Compounds of formula (XIII) and compounds of formula (XIV) can be reacted together in the presence of 

a coupling agent (such as 1 -ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride) and optionally a cat- 
alyst (such as dimethylamino pyridine) in an inert solvent (such as dichloromethane) for 1 -36 hours preferably 
20-30 hours at 1 5-30°C preferably 20-25 °C. 

c) For X = C(0)NH 2 and CN: compounds of formula (XI) where X = C(0)NH 2 and CN can be prepared from 
10 compounds of formula (XI) where X = carboxy. Suitable reaction conditions are set out below. 

Compounds of formula (XI) where X = carboxy are reacted with ammonia in an organic base (such as 
pyridine) with a sulphonating agent (such as methanesulphonyl chloride) at a temperature of -10 to 10 e C 
preferably -2 to 2°C for 1-5 hours preferably 2-3 hours to give both compounds. 

d) For X o tetrazol-5-yl: compounds of formula (XI) where X = tetrazol-5-yl can be prepared from compounds 
15 of formula (XI) where X = CN. Suitable reaction conditions are set out below. 

Compounds of formula (XI) where X = CN are reacted with an azide (such as sodium azide) and triethyl- 
amine hydrochloride in a solvent (such as N-methyl pyrrolidine) at a temperature of 100-200°C preferably 
140-160°C for 3-10 hours preferably 5-6 hours. 

20 3) Modification of Z. 

a) For Z = Br: compounds of formula (XI) where Z = hydrogen may be brominated under standard conditions to 
give a compound of formula (XI) where Z = Br. Suitable reaction conditions are set out below. 

Compounds of formula (XI) where Z m bromine may be prepared by reacting a compound of formula (XI) where 
25 Z = hydrogen in an inert solvent (such as N, N-dimethylformamide) with bromine for 5-55 minutes particularly 25-35 

minutes at 10-30°C, preferably 20-25°C. 

[0054] Other modifications of Z are achieved by standard reactions known in the art. For example: 

30 a) a substituent of the formula -CH 2 NR 2 can be prepared by the Mannich reaction. Compounds of formula (XI) 

where Z ■ hydrogen are treated with formaldehyde and an amine in the presence of acid; 

b) the Vilsmeier formulation of compounds of formula (XI) where Z = hydrogen with POCI 3 and N,N-dimethylfor- 
mamide gives the aldehyde in the three position which can then be selectively reduced to the carbinol (with NaBH 4 ) 
or to the methyl (with NaBH 4 and trifiuoroacetic acid) under standard reaction conditions. 

35 

[0055] The reader is also directed to Japanese patent application no. JP 042 73857 -A and International patent ap- 
plication WO 96/33171 for synthetic details of sulphonyl indole compounds. 

[0056] It will also be appreciated that in some of the reactions mentioned herein it may be necessary/desirable to 
protect any sensitive groups in the compounds. The instances where protection is necessary or desirable and suitable 

40 methods for protection are known to those skilled in the art. Thus, if reactants include groups such as amino, carboxy 
or hydroxy it may be desirable to protect the group in some of the reactions mentioned herein. 
[0057] A suitable protecting group for an amino or alkylamino group is, for example, an acyt group, for example an 
alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a methoxycarbonyl, ethoxycarbonyl or t-butoxy- 
carbonyl group, an a ryl methoxycarbonyl group, for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. 

45 The deprotection conditions for the above protecting groups necessarily vary with the choice of protecting group. Thus, 
for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an aroyl group may be removed for example, 
by hydrolysis with a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide. Alter- 
natively an acyl group such as a f-butoxycarbonyl group may be removed, for example, by treatment with a suitable 
acid as hydrochloric, sulphuric or phosphoric acid or trifiuoroacetic acid and an arylmethoxycarbonyl group such as a 

so benzyloxycarbonyl group may be removed, for example, by hydrogenation over a catalyst such as palladium-on-carbon, 
or by treatment with a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group for a 
primary amino group is, for example, a phthaloyl group which may be removed by treatment with an alkylamine, for 
example dimethylaminopropylamine, or with hydrazine. 

[0058] A suitable protecting group for a hydroxy group is, for example, an acyl group, for example an alkanoyl group 
55 such as acetyl, an aroyl group, for example benzoyl, or an arylmethyl group, for example benzyl. The deprotection 
conditions for the above protecting groups will necessarily vary with the choice of protecting group. Thus, for example, 
an acyl group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with a suitable base 
such as an alkali metal hydroxide, for example lithium or sodium hydroxide. Alternatively an arylmethyl group such as 
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a benzyl group may be removed, for example, by hydrogenation over a catalyst such as palladium-on-carbon. 
[0059] A suitable protecting group for a carboxy group is, for example, an esterifying group, for example a methyl or 
an ethyl group which may be removed, for example, by hydrolysis with a base such as sodium hydroxide, or for example 
a ?-butyl group which may be removed, for example, by treatment with an acid, for example an organic acid such as 
5 trifluoroacetic acid, or for example a benzyl group which may be removed, for example, by hydrogenation over a catalyst 
such as palladium-on-carbon. 

[0060] The protecting groups may be removed at any convenient stage in the synthesis using conventional tech- 
niques well known in the chemical art. 

[0061] When a pharmaceutically-acceptable salt of a compound of the formula (I) is required, it may be obtained, 
io for example, by reaction of said compound with the appropriate acid (which affords a physiologically acceptable anion) , 
or with the appropriate base (which affords a physiologically acceptable cation), or by any other conventional salt 
formation procedure. 

[0062] When an optically active form of a compound of the formula (I) is required, it may be obtained, for example, 
by carrying out one of the aforesaid procedures using an optically active starting material or by resolution of a racemic 
15 form of said compound using a conventional procedure. 

[0063] According to a further aspect of the invention there is provided a compound of the formula (I) as defined 
herein, or a pharmaceutical^ acceptable salt or an in vivo hydro lysable ester thereof, for use in a method of treatment 
of the human or animal body by therapy. 

[0064] The invention also provides a compound of formula (I) as defined herein, or a pharmaceutical ly acceptable 
20 salt, or an in vivo hydrolysable ester thereof, for use as a medicament. 

[0065] Another aspect of the present invention provides the use of a compound of formula (I) or a pharmaceutical^ 
acceptable salt or an in vivo hydrolysable ester thereof, in the manufacture of a medicament for use in antagonising 
an MCP-1 mediated effect in a warm blooded animal, such as man. 

[0066] Another aspect of the present invention provides the use of a compound of formula (I A) 

25 



30 



35 




(IA) 

where R 1 , Z, T, A, R 2 and q are as defined for formula (I); 
40 Y = X (as defined for formula (I)); 
v = 0-4; 

a pharmaceutical^ acceptable salt or an in vivo hydrolysable ester thereof, in the manufacture of a medicament for 
use in antagonising an MCP-1 mediated effect in a warm blooded animal, such as man. 

[0067] A further aspect of the present invention comprises a novel compound of the formula (IA) or a pharmaceutical^ 
45 acceptable salt thereof or an in vivo hydrolysable ester thereof, for example a compound of the formula (IA) as defined 

above in which Y is carboxy, T is -S0 2 -, A(R*) q is phenyl independently substituted at the 3 and 4 positions by halogeno 

(such as 3,4-dichlorophenyl or 3,4-difluorophenyl), v is 1 or 2 and R 1 is attached at the 4 and/or 5 position of the indole 

ring. Particular novel compounds of formula (IA) include, for example, 

/V-(3-chlorophenylsulphonyl)indole-2-carboxylic acid; 
so A/-(3,4-Dichlorophenylsulphonyl)indole-2-carboxylicacid; 

W-(4,5-Dichlorothien-2-ylsulphonyl)indole-2-carboxylic acid; 

3-Bromo-/V-(3-trifluoromethylphenylsulphonyl)indole-2-carboxylicacid; and 

3-Chloro-A/-(3-trifluoromethylphenylsulphonyl)indole-2-carboxylic acid; 

or a pharmaceutical^ acceptable salt thereof or an in vivo hydrolysable ester thereof. 
55 [0068] According to a further aspect of the present invention there is provided a method for antagonising an MCP- 

1 mediated effect in a warm blooded animal, such as man, in need of such treatment, which comprises administering 

to said animal an effective amount of a compound of formula (IA), or a pharmaceutical^ acceptable salt, or an in vivo 

hydrolysable ester thereof. According to a further aspect of the invention there is provided a method of inhibiting the 
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binding of MCP-1 to a receptor thereof in a warm blooded animal in need thereof which comprises administering to 
said animal an effective amount of a compound of formula (I) or (I A), or a pharmaceutical ly acceptable salt, or an in 
vivo hydrolysable ester thereof. According to a further aspect of the invention there is provided the use of a compound 
of formula (I) or (IA) for the manufacture of a medicament for use in inhibiting the binding of MCP-1 to a receptor thereof. 

s [0069] In order to use a compound of the formula (I) (or (I A)) or a pharmaceutical^ acceptable salt or an in vivo 
hydrolysable ester thereof for the therapeutic treatment of mammals including humans, in particular in treating inflam- 
mation, it is normally formulated in accordance with standard pharmaceutical practice as a pharmaceutical composition. 
[0070] Therefore in another aspect the present invention provides a pharmaceutical composition which comprises 
a compound of the formula (I) (or novel compound of formula (I A)) or a pharmaceutic I ly acceptable salt or an in vivo 

10 hydrolysable ester thereof and a pharmaceutical^ acceptable diluent or carrier. 

[0071] The compositions of the invention may be in a form suitable for oral use (for example as tablets, lozenges, 
hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible powders or granules, syrups or elixirs), for 
topical use (for example as creams, ointments, gels, or aqueous or oily solutions or suspensions), for administration 
by inhalation (for example as a finely divided powder or a liquid aerosol), for administration by insufflation (for example 

is as a finely divided powder) or for parenteral administration (for example as a sterile aqueous or oily solution for intra- 
venous, subcutaneous, intramuscular or intramuscular dosing or as a suppository for rectal dosing). 
[0072] The compositions of the invention may be obtained by conventional procedures using conventional pharma- 
ceutical excipients, well known in the art. Thus, compositions intended for oral use may contain, for example, one or 
more colouring, sweetening, flavouring and/or preservative agents. 

20 [0073] Suitable pharmaceutical^ acceptable excipients for a tablet formulation include, for example, inert diluents 
such as lactose, sodium carbonate, calcium phosphate or calcium carbonate, granulating and disintegrating agents 
such as corn starch or algenic acid; binding agents such as starch; lubricating agents such as magnesium stearate, 
stearic acid or talc; preservative agents such as ethyl or propyl r>hydroxybenzoate, and anti-oxidants, such as ascorbic 
acid. Tablet formulations may be uncoated or coated either to modify their disintegration and the subsequent absorption 

25 of the active ingredient within the gastrointestinal track, or to improve their stability and/or appearance, in either case, 
using conventional coating agents and procedures well known in the art. 

[0074] Compositions for oral use may be in the form of hard gelatin capsules in which the active ingredient is mixed 
with an inert solid diluent, for example, calcium carbonate, calcium phosphate or kaolin, or as soft gelatin capsules in 
which the active ingredient is mixed with water or an oil such as peanut oil, liquid paraffin, or olive oil. 

30 [0075] Aqueous suspensions generally contain the active ingredient in finely powdered form together with one or 
more suspending agents, such as sodium carboxymethylcellulose, methylcellulose, hydroxypropylmethylcellulose, so- 
dium alginate, polyvinyl-pyrrolidone, gum tragacanth and gum acacia; dispersing or wetting agents such as lecithin or 
condensation products of an alkylene oxide with fatty acids (for example polyoxyethylene stearate), or condensation 
products of ethylene oxide with long chain aliphatic alcohols, for example heptadecaethyleneoxycetanol, or conden- 

35 sation products of ethylene oxide with partial esters derived from fatty acids and a hexitol such as polyoxyethylene 
sorbitol monooleate, or condensation products of ethylene oxide with long chain aliphatic alcohols, for example hep- 
tadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters derived from fatty acids and 
a hexitol such as polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with partial esters 
derived from fatty acids and hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous suspen- 

40 sions may also contain one or more preservatives (such as ethyl or propyl p-hydroxybenzoate, anti-oxidants (such as 
ascorbic acid), colouring agents, flavouring agents, and/or sweetening agents (such as sucrose, saccharine or aspar- 
tame). 

[0076] Oily suspensions may be formulated by suspending the active ingredient in a vegetable oil (such as arachis 
oil, olive oil, sesame oil or coconut oil) or in a mineral oil (such as liquid paraffin). The oily suspensions may also contain 
45 a thickening agent such as beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those set out above, 
and flavouring agents may be added to provide a palatable oral preparation. These compositions may be preserved 
by the addition of an anti-oxidant such as ascorbic acid. 

[0077] Dispersible powders and granules suitable for preparation of an aqueous suspension by the addition of water 
generally contain the active ingredient together with a dispersing or wetting agent, suspending agent and one or more 

50 preservatives. Suitable dispersing or wetting agents and suspending agents are exemplified by those already men- 
tioned above. Additional excipients such as sweetening, flavouring and colouring agents, may also be present. 
[0078] The pharmaceutical compositions of the invention may also be in the form of oil-in-water emulsions. The oily 
phase may be a vegetable oil, such as olive oil or arachis oil, or a mineral oil, such as for example liquid paraffin or a 
mixture of any of these. Suitable emulsifying agents may be, for example, naturally-occurring gums such as gum acacia 

55 or gum tragacanth, naturally-occurring phosphatides such as soya bean, lecithin, an esters or partial esters derived 
from fatty acids and hexitol anhydrides (for example sorbitan monooleate) and condensation products of the said partial 
esters with ethylene oxide such as polyoxyethylene sorbitan monooleate. The emulsions may also contain sweetening, 
flavouring and preservative agents. 
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[0079J Syrups and elixirs may be formulated with sweetening agents such as glycerol, propylene glycol, sorbitol, 
aspartame or sucrose, and may also contain a demulcent, preservative, flavouring and/or colouring agent. 
[0080] The pharmaceutical compositions may also be in the form of a sterile injectable, aqueous or oily suspension, 
which may be formulated according to known procedures using one or more of the appropriate dispersing or wetting 
s agents and suspending agents, which have been mentioned above. A sterile injectable preparation may also be a 
sterile injectable solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for example a solution 
in 1 ,3-butanediol. 

[0081] Suppository formulations may be prepared by mixing the active ingredient with a suitable non-irritating excip- 
ient which is solid at ordinary temperatures but liquid at the rectal temperature and will therefore melt in the rectum to 
10 release the drug. Suitable excipients include, for example, cocoa butter and polyethylene glycols. 

[0082] Topical formulations, such as creams, ointments, gels and aqueous or oily solutions or suspensions, may 
generally be obtained by formulating an active ingredient with a conventional, topically acceptable, vehicle or diluent 
using conventional procedure well known in the art. 

[0083] Compositions for administration by insufflation may be in the form of a finely divided powder containing par- 
rs tides of average diameter of, for example, 30n or much less, the powder itself comprising either active ingredient alone 
or diluted with one or more physiologically acceptable carriers such as lactose. The powder for insufflation is then 
conveniently retained in a capsule containing, for example, 1 to 50mg of active ingredient for use with a turbo-inhaler 
device, such as is used for insufflation of the known agent sodium cromoglycate. 

[0084] Compositions for administration by inhalation may be in the form of a conventional pressurised aerosol ar- 
20 ranged to dispense the active ingredient either as an aerosol containing finely divided solid or liquid droplets. Conven- 
tional aerosol propellants such as volatile fluorinated hydrocarbons or hydrocarbons may be used and the aerosol 
device is conveniently arranged to dispense a metered quantity of active ingredient. 

[0085] For further information on Formulation the reader is referred to Chapter 25.2 in Volume 5 of Comprehensive 
Medicinal Chemistry (Corwin Hansch; Chairman of Editorial Board), Pergamon Press 1990. 

25 [0086] The amount of active ingredient that is combined with one or more excipients to produce a single dosage 
form will necessarily vary depending upon the host treated and the particular route of administration. For example, a 
formulation intended for oral administration to humans will generally contain, for example, from 0.5 mg to 2 g of active 
agent compounded with an appropriate and convenient amount of excipients which may vary from about 5 to about 
98 percent by weight of the total composition. Dosage unit forms will generally contain about 1 mg to about 500 mg of 

30 an active ingredient. For further information on Routes of Administration and Dosage Regimes the reader is referred 
to Chapter 25.3 in Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial Board), 
Pergamon Press 1990. 

[0087] The size of the dose for therapeutic or prophylactic purposes of a compound of the Formula I will naturally 
vary according to the nature and severity of the conditions, the age and sex of the animal or patient and the route of 

35 administration, according to well known principles of medicine. As mentioned above, compounds of the Formula I are 
useful in treating diseases or medical conditions which are due alone or in part to the effects of farnesylation of rats. 
[0088] In using a compound of the Formula I for therapeutic or prophylactic purposes it will generally be administered 
so that a daily dose in the range, for example, 0.5 mg to 75 mg per kg body weight is received, given if required in 
divided doses. In general lower doses will be administered when a parenteral route is employed. Thus, for example, 

40 for intravenous administration, a dose in the range, for example, 0.5 mg to 30 mg per kg body weight will generally be 
used. Similarly, for administration by inhalation, a dose in the range, for example, 0.5 mg to 25 mg per kg body weight 
will be used. Oral administration is however preferred. 

[0089] The following illustrate, but are not intended to limit, representative pharmaceutical dosage forms of the in- 
vention as defined herein (the active ingredient being termed "Compound X"), for therapeutic or prophylactic use in 
45 humans: 

(a) 



Tablet I 


mg/tablet 


Compound X. 


100 


Lactose Ph. Eur 


182.75 


Croscarmellose sodium 


12.0 


Maize starch paste (5% w/v paste) 


2.25 


Magnesium stearate 


3.0 
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Tablet II 


mg/tablet 


Compound X 


50 


Lactose Ph. Eur 


223.75 


Croscarmellose sodium 


6.0 


Maize starch 


15.0 


Polyvinylpyrrolidone (5% w/v paste) 


2.25 


Magnesium stearate 


3.0 




Tablet III 


mg/tablet 


Compound X 


1.0 


Lactose Ph. Eur 


93.25 


Croscarmellose sodium 


4.0 


Maize starch paste (5% w/v paste) 


0.75 


Magnesium stearate 


1.0 



Capsule 


mq/capsule 


Compound X 


10 .. 


Lactose Ph. Eur 


488.5 


Magnesium 


1.5 



Injection I 


(50 mp/ml) 


Compound X 


5.0% w/v 


1 M Sodium hydroxide solution 


15.0% v/v 


O.tM Hydrochloric acid 


to adjust pH to 7.6 


Polyethylene glycol 400 


4.5% w/v 


Water for injection 


to 100% 



Injection II 


(10 mq/ml) 


Compound X 


1 .0% w/v 


Sodium phosphate BP 


3.6% w/v 


0.1M Sodium hydroxide solution 


15.0% v/v 


Water for injection 


to 100% 
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Injection III 


(1 mg/ml, buffered to pH6) 


Compound X 


0.1% w/v 


Sodium phosphate BP 


2.26% w/v 


Citric acid 


0.38% w/v 


Polyethylene glycol 400 


3.5% w/v 


Water for injection 


to 100% 



Aerosol I 


mg/ml 


Compound X 


10.0 


Sorbitan trioleate 


13.5 


Trichlorofluoromethane 


910.0 


Dichlorodifluoromethane 


490.0 



Aerosol II 


mg/ml 


Compound X 


0.2 


Sorbitan trioleate 


0.27 


Trichlorofluoromethane 


70.0 


Dichlorodifluoromethane 


280.0 


Dichlorotetrafluoroethane 


1094.0 




Aerosol III 


mg/ml 


Compound X 


2.5 


Sorbitan trioleate 


3,38 


Trichlorofluoromethane 


67.5 


Dichlorodifluoromethane 


1086.0 


Dichlorotetrafluoroethane 


191.6 




Aerosol IV 


mg/ml 


Compound X 


2.5 


Soya lecithin 


2.7 


Trichlorofluoromethane 


67.5 


Dichlorodifluoromethane 


1086.0 


Dichlorotetrafluoroethane 


191.6 
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Ointment 


ml 


Compound X 


40 mg 


Ethanol 


300 Ml 


Water 


300 nl 


1 -Dodecylazacycloheptan-2-one 


50 til 


Propylene glycol 


to 1 ml 



Note 

[0090] The above formulations may be obtained by conventional procedures well known in the pharmaceutical art. 
The tablets (a)-(c) may be enteric coated by conventional means, for example to provide a coating of cellulose acetate 
phthalate. The aerosol formulations (h)-(k) may be used in conjunction with standard, metered dose aerosol dispensers, 
and the suspending agents sorbitan trioleate and soya lecithin may be replaced by an alternative suspending agent 
such as sorbitan monooleate, sorbitan sesquioleate, polysorbate 80, polyglycerol oleate or oleic acid. 

Biological Testing. 

Abbreviations: 
[0091] 

ATCC American Type Culture Collection, Rockville, USA. 

BCA bicinchroninic acid, (used, with copper sulphate, to assay protein ) 

DMEM Dulbecco's modified Eagle's medium 

EGTA ethylenebts(oxyethy!enenitriio)tetraacetic acid 

FCS foetal calf serum 

HBSS Hank's Balanced Salt Solution 

hMCP- 1 human Monocyte Chemoattractant Protein- 1 

PBS phosphate buffered saline 

PCR polymerase chain reaction 

[0092] AMPLITAQ™ .available from Perkin- Elmer Cetus, is used as the source of thermostable DNA polymerase. 
[0093] Binding Buffer is 50 mM HEPES, 1 mM CaCI 2 , 5 mM MgCI 2 , 0.5% foetal calf serum, adjusted to pH 7.2 with 
1 M NaOH. 

[0094] Non-Essential Amino Acids (1 00X concentrate) is: L-Alanine, 890 mg/l; L-Asparagine, 1 320 mg/l; L-Aspartic 
acid, 1330 mg/l; L-Glutamic acid, 1470 mg/l; Glycine, 750 mg/l; L-Proline, 1150 mg/l and; L-Serine, 1050 mg/l. 
[0095] Hypoxanthine and Thymidine Supplement (50x concentrate) is: hypoxanthine, 680 mg/l and; thymidine, 1 94 
mg/l. 

[0096] Penicillin-Streptomycin is: Penicillin G (sodium salt); 5000 units/ml; Streptomycin sulphate, 5000 ug/ml. 
[0097] Human monocytic cell line THP-1 cells are available from ATCC, accession number ATCC TIB-202. 
[0098] Hank's Balanced Salt Solution (HBSS) was obtained from Gibco; see Proc. Soc. Exp. Biol. Med, 1949, 71, 
196. 

[0099] Synthetic cell culture medium, RPM1 1640 was obtained from Gibco; it contains inorganic salts [Ca(N0 3 ) 2 . 
4H 2 0 100 mg/l; KCI 400 mg/l; MgS0 4 .7H 2 0 100 mg/l; NaCI 6000 mg/l; NaHC0 3 2000 mg/l & Na 2 HP0 4 (anhyd) 800 
mg/l], D-Glucose 2000 mg/l, reduced glutathione 1 mg/l, amino acids and vitamins. 
[0100] FURA-2/AM is 

1-[2-(5-carboxyoxa2ol-2-yl)-6-aminobenzofuran-5-oxy]-2-(2'-amino-5'-methylphenoxy)-ethan e-/V,/V,/V',/V-tetraacetic 
acid pentaacetoxymethyl ester and was obtained from Molecular Probes, Eugene, Oregon, USA. 
[0101] General molecular biology procedures can be followed from any of the methods described in "Molecular Clon- 
ing-A Laboratory Manual" Second Edition, Sambrook, Fritsch and Maniatis (Cold Spring Harbor Laboratory, 1989). 
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Biological Assays tor hMCP-1 Antagonists 

a) hMCP-1 Receptor-binding assay 

s I) Cloning and expression of hMCP-1 receptor 

[0102] The MCP-1 receptor B (CCR2B) cDNA was cloned by PCR from THP-1 cell RNA using suitable oligonucleotide 
primers based on the published MCP-1 receptor sequences (Charo et a/., 1 994, Proc. Natl. Acad. Sci. USA, 91, 2752). 
The resulting PCR products were cloned into vector PCR-II™ (Invltrogen, San Diego, CA.). Error free CCR2B cDNA 
io was subcloned as a Hind lll-Not I fragment into the eukaryotic expression vector pCDNA3 (inVitrogen) to generate 
pCDNA3/CC-CKR2A and pCDNA3/CCR2B respectively. 

[0103] Linearised pCDNA3/CCR2B DNA was transfected into CHO-K1 cells by calcium phosphate precipitation 
(Wigler era/., 1979, Cell, 16, 777). Transfected cells were selected by the addition of Geneticin Sulphate (G418, Gibco 
BRL) at 1 mg/ml, 24 hours after the cells had been transfected. Preparation of RNA and Northern blotting were carried 
is out as described previously (Needham er a/., 1995, Prot. Express. Purific, 6, 134). CHO-K1 clone 7 (CHO-CCR2B) 
was identified as the highest MCP-1 receptor B expressor. 

II) Preparation of membrane fragments 

20 [0104] CHO-CCR2B cells were grown in DM EM supplemented with 10% foetal calf serum, 2 mM glutamine, 1 x Non- 
Essential Amino Acids, 1 x Hypoxanthine and Thymidine Supplement and Penicillin-Streptomycin (at 50 u.g streptomy- 
cin/ml, Gibco BRL). Membrane fragments were prepared using cell lysis/differential centrifugation methods as de- 
scribed previously (Siciliano et a/., 1990, J. Biol. Chem., 265, 19658). Protein concentration was estimated by BCA 
protein assay (Pierce, Rockford, Illinois) according to the manufacturer's instructions. 

25 

iii) Assay 

[0105] 125 l MCP-1 was prepared using Bolton and Hunter conjugation (Bolton et a/., 1973, Biochem. J., 133, 529; 
Amersham International pic]. Equilibrium binding assays were carried out using the method of Ernst et at., 1994, J. 

30 Immunol., 152, 3541. Briefly, varying amounts of 125 l-labeled MCP-1 were added to 10 mg of purified CHO-CCR2B 
cell membranes in 100 ml of Binding Buffer. After 1 hour incubation at room temperature the binding reaction mixtures 
were filtered and washed 5 times through a ptate washer (Packard Harvester Ftltermate™ 1 96). Scintillation fluid (25ul, 
Microscint™-20, a high efficiency liquid scintillation counting cocktail for aqueous samples) was added to each well 
and the plate was covered with plate sealer and counted (Packard Top Count™). Cold competition studies were per- 

35 formed as above using 100 pM 125 l-labeled MCP-1 in the presence of varying concentrations of unlabelled MCP-1 . 
Non-specific binding was determined by the inclusion of a 200-fold molar excess of unlabelled MCP- 1 in the reaction. 
[0106] Ligand binding studies with membrane fragments prepared from CHO-CCR2B cells showed that the CCR2B 
was present at a concentration of 0.2 pmoles/mg of membrane protein and bound MCP-1 selectively and with high 
affinity (IC50 = 11 0 pM, K d =1 20 pM). Binding to these membranes was completely reversible and reached equilibrium 

40 after 45 minutes at room temperature, and there was a linear relationship between MCP-1 binding and CHO-CCR2B 
cell membrane concentration when using MCP-1 at concentrations between 100 pM and 500 pM. 
[0107] Test compounds dissolved in DMSO (5 u.l) were tested in competition with 100 pM labelled MCP-1 over a 
concentration range (0.1-200uM) in duplicate using eight point dose-response curves and IC 50 concentrations were 
calculated. 

45 

b) MCP-1 mediated calcium fiux in THP-1 cells 

[0108] The human monocytic cell line THP-1 was grown in a synthetic cell culture medium RPM1 1640 supplemented 
with 10 % foetal calf serum, 2 mM glutamine and Penicillin-Streptomycin (at 50 jxg streptomycin/ml, Gibco BRL). THP- 

50 1 cells were washed in HBSS (lacking Ca 2+ and Mg 2+ ) + 1 mg/ml BSA and resuspended in the same buffer at a density 
of 3 x 10 6 cells/ml. The cells were then loaded with 1 mM FURA-2/AM for 30 min at 37°C, washed twice in HBSS, and 
resuspended at 1x10 s cells/ml. THP-1 cell suspension (0.9 ml) was added to a 5 ml disposable cuvette containing a 
magnetic stirrer bar and 2.1 ml of prewarmed (37°C) HBSS containing 1 mg/ml BSA, 1 mM MgCI 2 and 2 mM CaCI 2 . 
The cuvette was placed in a fluorescence spectrophotometer (Perkin Elmer, Norwalk, CT) and preincubated for 4 min 

55 at 37°C with stirring. Fluorescence was recorded over 70 sec and cells were stimulated by addition of hMCP-1 to the 
cuvette after 10 sec. [Ca 2+ ]i was measured by excitation at 340 nm and 380 nm alternately and subsequent measure- 
ment of the intensity of the fluorescence emission at 510 nm. The ratio of the intensities of the emitted fluorescent light 
following excitation at 340 nm and 380 nm, (R), was calculated and displayed to give and estimate of cytoplasmic 
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{Ca 2+ ] according to the equation:- 

t Ca "i i = K --SS) (S,2/Sb2) 

5 

where the for FURA-2 Ca 2+ complex at 37°C was taken to be 224 nm. R max is the maximal fluorescence ratio 
determined after addition of 10 mM lonomycin, R m | n is the minimal ratio determined by the subsequent addition of a 
Ca 2+ free solution containing 5 mM EGTA, and Sf2/Sb2 is the ratio of fluorescence values at 380 nm excitation deter- 
mined at R min and R max , respectively. 
10 [0109] Stimulation of THP-1 cells with hMCP-1 induced a rapid, transient rise in [Ca^*) { in a specific and dose de- 
pendent manner. Dose response curves indicated an approximate ECso of 2 nm. Test compounds dissolved in DMSO 
(10nl) were assayed for inhibition of calcium release by adding them to the cell suspension 10 sec prior to ligand 
addition and measuring the reduction in the transient rise in [Ca 2+ ]i. Test compounds were also checked for lack of 
agonism by addition in place of hMCP-1 . 

15 

c) hMCP-1 mediated chemotaxls assay. 

[0110] tn vitro chemotaxis assays were performed using either the human monocytic cell line THP-1 or peripheral 
blood mixed monocytes obtained from fresh human blood purified by erythrocyte sedimentation followed by density 

20 gradient centrifugation over 9.6 %(w/v) sodium metrizoate and 5.6 %(w/v) polysaccharide, density 1 ,077 g/ml (Lym- 
phoprep™ Nycomed). Cell migration through polycarbonate membranes was measured by enumerating those passing 
through either directly by Coulter counting or indirectly by use of a colouri metric viability assay measuring the cleavage 
of a tetrazolium salt by the mitochondrial respiratory chain (Scudiero D.A. et a/. 1988, Cancer Res., 48, 4827-4833). 
[01 1 1] Chemoattractants were introduced into a 96-weil microtiter plate which forms the lower well of a chemotaxis 

25 chamber fitted with a PVP-free 5 nm poresize polycarbonate adhesive framed filter membrane (NeuroProbe MB series, 
Cabin John, MD 20818, USA) according to the manufacturer's instructions. The chemoattractant was diluted as ap- 
propriate in synthetic cell culture medium', RPMI 1640 (Gibco) supplemented with 2 mM glutamine and 0.5% BSA. 
Each dilution was degassed under vacuum for 30 min and was placed (400 uJ) in the lower wells of the chamber and 
THP-1 cells (5x1 0 5 in 100 ul RPMI 1640 + 0.5%BSA) were incubated in each well of the upper chamber. For the 

30 inhibition of chemotaxis the chemoattractant was kept at a constant submaximal concentration determined previously 
for each chemokine and added to the lower well together with the test compounds dissolved in DMSO (final DMSO 
concentration < 0.05% v/v) at varying concentrations. The chamber was incubated for 2 h at 37°C under 5 % C0 2 . 
The medium was removed from the upper wells which were then washed. out with 200 ul physiological saline before 
opening the chamber, wiping dry the membrane surface and centrifuging the 96-well plate at 600 g for 5 min to harvest 

35 the cells. Supernatant (1 50 ul) was aspirated and 10 ul of cell proliferation reagent, WST-1 , {4-[3-(4-iodophenyl)-2-(4-ni- 
trophenyl)-2H-5-tetrazolio]-1 ,3-phenyl disulfonate) plus an electron coupling reagent (Boehringer Mannheim, Cat.no. 
1 644 807) was added back to the wells. The plate was incubated at 37 ° C for 3 h and the absorbance of the soluble 
formazan product was read on a microtitre plate reader at 450 nm. The data was input into a spreadsheet, corrected 
for any random migration in the absence of chemoattractant and the average absorbance values, standard error of 

<0 the mean, and significance tests were calculated. hMCP-1 induced concentration dependent cell migration with a 
characteristic Diphasic response, maximal 0.5-1.0 nm. 

[0112] Compounds tested of the present invention generally had IC^ values of less than 50u.M in the hMCP-1 re- 
ceptor binding assay described herein. For example the compound of example 2.01 had an IC^ of 1 0uM. 
[0113] The invention is further illustrated, but not limited by the following Examples. 

45 

General Procedures. 

[0114] A/,/V-Dimethy!formamide (DMF) was dried over 4A molecular sieves. Anhydrous tetrahydrofuran (THF) was 
obtained from Aldrich SURESEAL™ bottles. Other commercially available reagents and solvents were used without 

so further purification unless otherwise stated. Organic solvent extracts were dried over anhydrous MgS0 4 . 1 H, 13 C 
and 19 F NMR were recorded on Bruker WM200, WM250, WM300 or WM400 instruments using Me 2 S0-5 6 with Me 4 Si 
or CCI 3 F as internal standard as appropriate, unless otherwise stated. Chemical shifts are in 8 (ppm) and peak multi- 
plicities are designated as follows: s, singlet; d, doublet; dd, doublet of doublets; t, triplet; dt, doublet of triplets; q, 
quartet; m, multiplet; br, broad. Mass spectra were recorded on VG 12-12 quadrupole, VG 70-250 SE, VG ZAB 2-SE 

55 or a VG modified AEI/Kratos MS9 spectrometers. For TLC analysis, Merck precoated TLC plates (silica gel 60 F254, 
d = 0.25 mm) were used. Flash chromatography was performed on silica (Merck Kieseigel: Art.9385). Melting point 
determinations were performed on a Kofler block or with a Buchi melting point apparatus and are uncorrected. All 
temperatures are in degrees centigrade. 
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Example 1 

Methyl AH3,4-dichlorophenylsulphonyl)indole-2-carboxylate 

[01 1 5] Methyl indole-2-carboxylate (0. 1 5 g) was dissolved in DMF and sodium hydride (41 mg) was added in a single 
portion. The reaction was stirred for 1 hour, then 3,4-dichlorobenzenesulphonyl chloride (0.25 g) was added in a single 
portion. Stirring was continued for a further 2 hours and then the reaction was quenched by the addition of water. The 
reaction mixture was partitioned between water and ethyl acetate. Combined organic extracts were dried (MgS0 4 ) and 
concentrated in vacuo and the residue purified by column chromatography using isohexane-5% ethyl acetate as eluent 
to give the desired end product as a solid (51%). NMR 8 (CDCl 3 ) 3.96 (s, 3H), 7.22-8.20 (m, 8H); Mlz (+) 384 (MH+), 
352,175. 

Examples 1.01 -1.05. 

[0116] The procedure described in Example 1 was repeated using the appropriate indole-2-carboxylic ester and 
arylsulphony! halide. Thus there were obtained the compounds described below. 

Example 1 .01 : Methyl /vW3-chiorophenylsulphonyl)mdole-2-carboxylate in 82% yield; NMR 5 (CDCI 3 ) 3.91 (s, 3H), 
7.20-8.14 (m, 9H); Mlz (+) 350 (MH+), 318, 175, 144. 

Example 1.02: Methyl A/-(4,5-dichlorothien-2-ylsulphonyl)indole-2-carboxylate in 19% yield; NMR 8 (CDCI 3 ) 3.98 
(s, 3H), 7.22-8.08 (m, 6H); Mlz (+) 390 (MH + ), 358, 175, 144. 

Example 1.03: Methyl 5-chloro-AA(3,4-dichlorophenylsulphonyl)-indole-2-carboxylate in 24% yield; NMR 8 
(CDCI 3 ) 3.87 (s, 3H), 7.44 (s, 1H), 7.54 (dd, 1H), 7.82 (d, 1H), 7.96 (m, 2H), 8.12 (d, 1H), 8.28 (d, 1H). 
Example 1.04: Methyl rV-(6-bromonapthalen-2-ylsulphonyl)-5-chloroindole-2-carboxylate in 9% yield; NMR 8 
(CDCI3) 3.88 (s, 3H), 7.39 (s, 1H), 7.52 (dd, 1H), 7.78 (d, 1H), 7.84 (dd, 1H), 7.94 (dd, 1H), 8.12 (m, 2H), 8.20 (d, 
1H), 8.35 (S.1H), 8.82 (s, 1H). 

Example 1.05: Methyl ^(3-chlorophenylsulphonyl)-5-chloroindole-2-carboxylate in 24% yield; NMR 8 (CDCI 3 ) 
3.87 (s, 3H), 7.41 (s, 1H), 7.53 (dd, 1H), 7.68 (t, 1H), 7.82 (m, 2H), 7.98 (d, 1H), 8.04 (s, 1H), 8.09 (d, 1H). 
Example 1.06: Methyl 3-bromo-rV"(3'trifluoromethylphenylsulphonyl)indole-2-carboxylate in 31% yield; NMR 8 
(CD3SOCD3) 3.96 (s, 3H), 7.46 (t, 1H), 7.57 (dd, 1H), 7.62 (d, 1H), 7.88 (t, 1H), 8.1 (d, 1H), 8.14 (d, 1H), 8.21 (s, 
1H), 8.26 (d, 1H). 

Example 1.07: Methyl 4-acetoxy-N-(3,4-dichlorophenylsulphonyl)indole-2-carboxylate in 65% yield; NMR 8 
(CD3SOCD3) 2.34 (s, 3H), 3.86 (s, 3H), 7.16 (d, 1H), 7.50 (s, 1H), 7.55 (t, 1H), 7.92-8.06 (m, 3H), 8.31 (d, 1H); 
M/z(+)442(/WH + ). 

Example 1.08: Methyl 3-chloro-rV-(3-trifluoromethylphenylsulphonyl)indole-2-carboxylate in 68% yield; NMR 8 
(CDgSOCDg) 3.96 (s, 3H), 7.48 (t, 1 H), 7.59-7.68 (m, 2H), 7.88 (t, 1 H), 8.1 -8. 1 6 (m, 2H), 8.2 (s, 1 H), 8.26 (d, 1 H); 
M/z(+)4t8(MH + ). 

Example 1.09: Methyl 3-chloro-5-fluoro - AA(3-trifluoromethylphenylsulphonyl)indole-2-carboxylate in 34% yield; 
NMR 8 (CD3SOCD3) 3.98 (S, 3H), 7.37-7.49 (m, 2H), 7.89 (t, 1H), 8.13-8.18 (m, 2H), 8.22 (s, 1H), 8.27 (d, 1H). 

Example 2 

rV-(3-Chlorophenylsulphonyl)indole-2-carboxylic acid. 

[01 17] Methyl /V-(3-chlorophenylsulphonyl)indole-2-carboxylate (0.56 g) and lithium iodide (2.0 g) were dissolved in 
pyridine and heated at reflux for 6 hours, cooled to room temperature and poured into 2M HCI and extracted with diethyl 
ether. Combined organic extracts were dried (MgS0 4 ) and concentrated in vacuoXo give an oil which was purified by 
column chromatography using DCM-2% methanol as eluent to give the desired product as a white solid (0.24 g, 45%), 
mp 216-217°; NMR 8 (CD 3 SOCD 3 ) 7.30-8.10 (m, 9H); Mlz{-) 334 {M- H + ), 290, 226, 191, 180, 116. 

Examples 2.01-2.05. 

[0118) The procedure described in Example 2 was repeated using the appropriate indole-2-carboxylic ester. Thus 
there were obtained the compounds described below. 

Example 2.01: fV-(3,4-Dichlorophenylsulphonyl)indole-2-carboxylic acid in 74% yield, mp 203-204°; NMR 8 
(CD3SOCD3) 7.30 (m, 2H), 7.5 (m, 1H), 7.7 (m, 1H), 7.9 (m, 1H), 8.0 (m, 2H), 8.25 (m, 1H); Mfz{-) 370 (M*), 
Example 2.02: /^(4,5-Dichlorothien-2-ylsulphonyl)indole-2-carboxylic acid in 75% yield, mp 82-183°; NMR 8 
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(CD3SOCD3) 8.25 (s, 1H), 7.95 (d, 1H), 7.63 (d, 1H), 7-42 (t, 1H), 7.25 (t, 1H), 7.10 (m, 1H); Mlz\-) 376 (M*) t 374, 
332, 330, 268, 266, 233, 231 . 

Example 2.03: /^(3 t 4-Dichlorophenvlsulphonyl)-5-chloroindole-2-carboxylic acid in 57% yield; NMR 5 
(CD3SOCD3) 7.12 {s, 1H), 7.44 <dd, 1H), 7.72 (d, 1H), 7.88 (d, 1H), 8.02 (d, 1H), 8.08 (dd, 1H), 8.38 (s, 1H); Mlz 
5. (-) 404 {M- H + ), 358. 

Example 2.04: W6-Bromonaphthalen-2-ylsulphonyl)-5-chloroindole-2-carboxylic acid in 68% yield; NMR 8 
(CD3SOCD3) 6.92 (s, 1H), 7.36 (dd, 1H), 7.64 (s, 1H), 7.80 (dd, 1 H), 8.07 (m, 2H), 8.16 (m, 2H), 8.32 (s, 1H), 8.86 
(S, 1 H); Mzi-) 466 (M-H*), 464, 462, 418. 

Example 2.05: AA(3-Chloroph9nylsulphenyl)-5~chloroindole-2-carboxyHc acid in 68% yield; NMR 5 (CD 3 SOCD 3 ) 
10 7.26 (s, 1 H), 7.48 (dd, 1 H), 7.66 (t. 1 H), 7.77 (S, 1 H),7.82 (d, 1 H), 8.05 (t, 2H), 6.1 2 (S, 1 H); Mlz[-) 368 (M-H+), 324. 

Example 2.06: 3-Bromo-AA(3-trifluoromethylph8nylsulphonyl)indole'2>carboxylic acid in 50% yield; NMR 8 
(CD3SOCD3) 7.42 (t, 1H), 7.5-7.59 (m, 2H), 7.88 (t, 1H), 8.08 (d. 1H), 8.12 (d, 1H). 8.32-8.38 (m, 2H); Mfz{-) 446 
(M-H + ), 402, 322. 

Example 2.07: 3-Chloro>/V-(3-trifluoromethvlphenylsulphonyl)indole-2-carboxylic acid in 58% yield; NMR 8 
15 (CD3SOCD3) 7.45 (S, 1H), 7.56 (d, 1H), 7.62 (d. 1H), 7.88 (t, 1H), 8.11 (t, 2H), 8.28-8.36 (m, 2H); M/z{-) 402 (M- 

H + ), 360, 358. 

Example 2.08: 3-Bromo-5-Fluoro-/\A(3-trifluoromethylphenylsulphonyl)indole-2-carboxylic acid in 69% yield; NMR 
8 (CD3SOCD3) 7.32-7.46 (m, 2H), 7.88 (t, 1H), 8.08-8.16 (m, 2H), 8.31-8.37 (m, 2H); Miz{-) 466 (M-H+), 404, 422, 
420. 

20 

Example 3 

Methyl ry-(3,4-dichlorophenvlsulphonyl)-4-hydroxyindoie-2-carboxylate. 

25 [0119] Aqueous sodium hydrogencarbonate solution (16 ml, 50%) was added to methyl 4-acetoxy-A/-(3,4-dichloroph- 
enylsulphonyl)indole-2-carboxylate (0.63 g) in methanol (1 5 ml) and the reaction stirred for 48 hours at room temper- 
ature. The solution was then poured into 2M HCI and extracted with ethyl acetate. Combined organic extracts were 
dried (MgS0 4 ) and concentrated in vacuo to give the desired product as a gum (0.5 g, 87%); NMR 8 (CD 3 SOCD 3 ) 
3.83 (s, 3H), 6.71 (d, 1 H), 7.31 (t. 1 H), 7.42-7.5 (m, 2H), 7.92 (s,2H), 8.1 9 (s, 1 H), 1 0.31 (s, 1 H); Mfz\+) 402 (MH + ), 400. 

30 

Preparation of Starting Materials. 

[01 201 Starting materials for the Examples above are either commercially available or are readily prepared by stand- 
ard methods from known materials, for example the following reactions (Methods A to F) are illustrations but not iimi- 
35 tations of the preparation of some of the starting materials used in the above reactions. 

Method A 

6-Bromo-2-naphthylsulphonyl chloride 

40 

[01 21 J A solution of sodium nitrite (2.7 g) in water (5 ml) was added during 2 hours to a stirred mixture of 6-amino- 
2-naphthalene-sulphonic acid (8.8 g), dilute aqueous hydrochloric acid (2.8% weight/volume, 20 ml) and water (15 ml) 
which had been cooled to 0°C The mixture was stirred at 0°C for 30 minutes and poured onto a stirred suspension of 
cuprous bromide(5.34 g) in dilute aqueous hydrobromic acid (2.8%, 20 ml). The mixture was stored at ambient tem- 
45 perature for 18 hours. The mixture was evaporated to give 6-bromo-2-naphthalenesulphonic acid which was used 
without further purification. 

[01 22] The material was suspended in DMF (40 ml) and cooled to 5°C. Thionyl chloride (8.6 ml) was added dropwise 
and the mixture was stirred at 5°C for 3 hours. The mixture was poured onto ice and extracted with methylene chloride. 
The organic solution was dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography using 
so a 20:1 mixture of hexane and ethyl acetate as eluent to give the desired starting material in 22% yield. NMR 8 
(CD3SOCD3) 7.65 (m, 1H), 7.75-8.0 (m, 3H), 8.15-8.2 (m, 2H). 

Method B 

55 Ethyl 3-bromoindole-2-carboxylate 

[01 23] A solution of bromine (2.72 ml) in DMF was added dropwise over 1 0 mi ns to a solution of ethyl indole-2-car- 
boxylate in DMF. The reaction was stirred for 30 mins, then poured into water to precipitate a pale yellow solid which 
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was filtered off and recrystallized from ethyl acetate to give the desired starting material as white needles (10.2 g, 
72%), mp 150-151°; NMR 8 (CDCI 3 ) 1.44 <t, 3H), 4.45 (q, 2H), 7.22 (m, 1 H), 7.38 (m, 2H), 7.66 (d, 1H), 9.27 (bs, 1 H); 
M/z{-) 268 (Af), 266, 196, 194. 

The procedure described above was" repeated using the appropriate indole. Thus was obtained the compound de- 
5 scribed below. 

Methyl 3-bromo-5-fluoroindole-2-carboxylate in 83% yield; NMR 8 (CD 3 SOCD 3 ) 3.9 (s, 3H), 7.08-7,28 (m, 2H), 7.49 
(dd, 1H), 12.38 (bs, 1H); M/z (+) 274 (MH + ), 272. 

Method C 

10 

Ethyl 3-ch!oroindole-2-carboxylate 

[01 24] Ethyl 3-chloroindole-2-carboxylate (3 g) and phosphorous pentachloride (9 g) were heated at 90 °C for 1 hour. 
The mixture was then cooled to room temperature, poured into water and the resulting solid filtered purified by column 
is chromatography using isohexane-20% ethyl acetate as eluent to give the desired end product as a white solid (1 .25 
g, 35%); NMR 5 (CD 3 SOCD 3 ) 1 .3 (t, 3H), 4.4 (q, 2H), 7.2 (t, 1H), 7.35 (t, 1H), 7.45 (d, 1H), 7.6 (d, 1H), 12.5 (1H, bs); 
M/z(-)222(/W-H + ). 

Method D 

20 

Methyl-5-chloroindole-2-carboxylate 

[0125] Sodium (10.3 g, 447 mmol) was dissolved in methanol (HPLC grade, anhydrous, 150 ml) with continual stirring 
under an atmosphere of argon. Upon complete dissolution of the sodium ethyl-5-chloroindole-2-carboxylate (10.08 g, 

25 44.7 mmol) was added as a single portion and the reaction mixture was stirred at room temperature for 2 hours. The 
. reaction mixture was acidified with the addition of aqueous hydrochloric acid (excess) causing the precipitation of a 
white solid. The solid was filtered and washed with aqueous hydrochloric acid (100 ml) and water (100mls) then dried 
overnight in at 55° to yield the product as a white solid (8.97 g, 95%). NMR 5 (CD 3 SOCD 3 ) 3.86 (s, 3H), 7.12 (dd, 1 H), 
7.24 (dd, 1H), 7.43 (d, 1H), 7.72 (s, 1H), 12.10 (brs, 1H). 

30 [01 26] The procedure described above was repeated using the appropriate indole. Thus was obtained the compound 
described below. 

Methyl 3-bromoindole-2-carboxylate in 79% yield; NMR 5 (CD 3 SOCD 3 ) 3.90 (s, 3H), 7.1 8 (t, 1 H), 7.35 (t, 1 H), 7.47 (d, 
1H), 7.53 (d, 1H), 12.24 (brs, 1H). 

Methyl 3-chloroindole-2-carboxvlate in 64% yield; NMR 8 (CD 3 SOCD 3 ) 3.90 (s, 3H), 7.18 (t, 1 H), 7.35 (t, 1 H), 7.45 (d, 
35 1 H), 7.59 (d, 1 H); M/z {+) 21 2 (MH + ), 210. 

Method E 

Methyl 4-hydroxyindole-2-carboxylate 

40 

■ [01 27] Boron tribromide (73. 1 ml, 1 .0 M solution in DCM) was added dropwise to a solution of methyl 4-methoxytn- 
dole-2-carboxylate (5 g) in DCM (200 ml) cooled to -78°C under argon. The reaction was allowed to warm to room 
temperature then partitioned between dichloromethane and saturated aqueous sodium hydrogen carbonate solution. 
Combined organic extracts were dried (MgS0 4 ) and concentrated in vacuo and the residue purified by column chro- 
45 matography using isohexane-50% ethyl acetate as eluent to give the end product as a yellow solid (2.98 g, 64%); NMR 
8 (CD 3 SOCD 3 ) 3.82 (s, 3H), 6.36 (d, 1H), 6.85 (d, 1H), 7.02 (t, 1H), 7.17 (d, 1H), 9.66 (s, 1H), 11.72 (bs, 1H); M/z(+) 
192 (MH+). 

Method F 

50 

Methyl 4-acetoxyindole-2-carboxylate 

[0128] Methyl 4-hydroxyindole-2-carboxylate (0.5 g) and 4-dimethylaminopyridine (50 mg) were dissolved in acetic 
anhydride (5 ml) and heated at 80 °C for 3 hours. The reaction was allowed to cool overnight to precipitate white 
55 crystals, which were filtered and dried in vacuo (0.44 g, 72%); NMR 5 (CD 3 SOCD 3 ) 2.34 (s, 3H), 3.85 (s, 3H), 6.80 (d, 
1H), 7.06 (s, 1H), 7.23 (t, 1H), 7.29-7.35 (m, 1H), 12.1 (bs, 1H); M/z (-) 232 (M-H+). 
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Claims 

1 . A compound of the formula (I) 



(D 

wherein 

R1 is independently selected from trifluoromethyl, C^alkyl, halo, hydroxy, C^alkoxy, C 1 . 4 alkanoyl, 
C 1 . 4 alkanoyloxy, amino, cyano, C^alkylamino, di(C 1 . 4 alkyl)amino, C 1 . 4 alkanoylamino, nitro, carbamoyl, 
C V4 alkoxycarbonyl, thiol, C M alkylsulphanyl, C^alkylsulphinyl, C^alkylsulphonyl, sulphonamido, 
carbamoyl*^ . 4 alkyl. AMC^alkyOcarbamoylC^alkyl, /^(C^^lkyOgcarbamoyl-q^alkyl, hydroxyC^alkyi, 
C M alkoxyC M alkyl, morpholino, pyrrolidinyl, carboxyC^alkylamino, R 3 and -OR 3 where R 3 is phenyl, thienyl, 
pyrrolyl, furanyl, imidazolyl, thiazolyl, pyrimidinyl, pyridinyl, indolyl, benzimidazolyl, benzthiazoiyl, quinolyl or iso- 
quinolyl, any of which are unsubstituted or substituted by trifluoromethyl, ^alkyl, halo, hydroxy, trifluoromethoxy, 
cyano, C^alkoxy, C^alkanoyl, C^alkanoyloxy, amino, C^alkylamino, dKC^alkylJamino, C^alkanoylamino, 
nitro, carboxy, carbamoyl, C 1 . 4 alkoxycarbonyl l thiol, C M alkylsulphanyl, C^alkylsulphinyl, C^alkylsulphonyl, sul- 
phonamido, carbamoylC^alkyl, A/-(C w aikyl)carbamoylC 1u ,alkyl, /^(C^alkyl^carbamoyl-C^alkyl, 
hydroxyC 1 . 4 alkyl or C^alkoxyC^alkyl; 

p is 1 -4 and R 1 can have the same or different values when p is 2-4; 
T is -S0 2 -; 

X is carboxy, tetrazol-5-yl, or -CONHR 5 where R 5 is -S0 2 -C 1 . 4 alkyl, -S0 2 CF 3 or -S0 2 -phenyl; 
A is selected from phenyl, naphthyl, furyl, pyridyl and thienyl; 

R2 is independently selected from trifluoromethyl, C 1 . 4 alkyl, halo, hydroxy, trifluoromethoxy, cyano, C M alkoxy, 
C^alkanoyl, C 1 . 4 alkanoyloxy, amino, C M alkylamino, dKC^alkyljamino, C M alkanoylamino, nitro, carboxy, car- 
bamoyl, C,. 4 alkoxycarbonyl, thiol, C,. 4 alkylsulphanyl, C^alkylsulphinyl, C^alkylsulphonyl, sulphonamido. 
carbamoylC^alkyl, /^(C^alkyOcarbamoylC^^lkyl, /V-(C 1 . 4 alkyl) 2 carbamoyl-C 1 . 4 alkyl, hydroxyC M alkyl, 
C 1 . 4 alkoxyC 1 . 4 aikyl or two R 2 values together may form a divalent radical of the formula -0(CH 2 ) 1 . 4 0- attached 
to adjacent carbon atoms on ring A; 

q is 0-4 and R 2 can have the same or different values when q is 2-4; 

Z is hydrogen, fluoro, chloro, bromo, iodo, methyl, trifluoromethyl, hydroxy methyl, methoxy, methylsulphanyl, meth- 
ylsulphinyl, methylsulphonyl or carboxyC 3 . 6 cycloalkyl, -(CHR 4 ) r -NR 6 R 7 (where r is 0-2, R 6 and R 7 are independ- 
ently selected from H and C 1 . 4 alkyl or R 6 and R 7 together with the nitrogen to which they are attached form a 5 or 
6 membered non-aromatic ring optionally containing one further heteroatom selected from O, N or S); 
or a pharmaceutical^ acceptable salt or in vivo hydrolysable ester thereof; and wherein the term C 1 . 4 alkyl means 
a straight chain, branched chain or ring system of 1-4 carbon atoms; but excluding the compound ethyl 5-bromo- 
1 -tosylindole-2-carboxylate. 

2. A compound as claimed in claim 1 which is a compound of the formula (!'). 
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wherein 

R a is methoxy, fluoro, chloro, bromo, nitro, amino, trifluoromethyl or carboxymethylamino; 
x is 1 or 2 with the proviso that there is at most one methoxy group; 
X 1 is carboxy, -CONHS0 2 CF 3 or tetrazol-5-yl; 
A' is phenyl or thienyl; 

Rt> is chloro, bromo, methyl, methoxy, nitro, trifluoromethyl or trifluoromethoxy; 
y is 1 or 2; 

2' is hydrogen or bromo; 

or a pharmaceutical^ acceptable salt or in vivo hydrolysable ester thereof. 

A compound as claimed in claim 1 or 2 wherein A(R 2 ) q or A'(R b ) y is 3-chlorophenyi, 4-chlorophenyl, 3-fluorophenyl, 
4-fluorophenyl, 3-trifluoromethylphenyl, 3,4-dichlorophenyl or 3,4-difluorophenyl. 

A compound as claimed in claim 1 , 2 or 3 wherein X or X' is carboxy. 

A compound as claimed in claim 1 which is selected from 
N-(3,4-dichlorophenylsulphonyl)-5-chloroindole-2-carboxylic acid; 
N-(6-bromonaphthalene-2-ylsulphonyl)-5-chloroindole-2-carboxylicacid; 
N-(3-chlorophenylsulphonyl)-5-chloroindole-2-carboxylic acid; and 
3-bromo-5-fluoro-N-(3-trifluoromethylphenylsulphonyl)indole-2-carboxylic acid; 
or an in vivo hydrolysable ester or a pharmaceutical^ acceptable salt thereof. 

A pharmaceutical composition which comprises a compound of the formula (I), or a pharmaceutical^ acceptable 
salt or in vivo hydrolysable ester thereof, together with a pharmaceutical^ acceptable diluent or carrier. 

The use of a compound of the formula (IA). 




(IA) 

wherein 

R 1 , Z, T, A, R 2 and q have any of the values defined in claim 1 ; 
Y has any of the values defined for X in claim 1 ; and 
v = 0-4; 

or a pharmaceutical acceptable salt or an in vivo hydrolysable ester thereof, in the manufacture of a medicament 
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for use in antagonising an MCP-1 mediated effect in a warm blooded animal. 

8. A compound of the formula (IA) as defined in claim 7, or a pharmaceutical^ acceptable salt thereof, wherein Y is 
carboxy; T is -S0 2 -; A(R 2 ) q is phenyl independently substituted at the 3 and 4 positions by halogeno; v is 1 or 2; 
and R 1 is attached at the 4 and/or 5 position of the indole ring. 

9. A compound of the formula (IA) as defined in claim 7 which is selected from 
N-{3-chlorophenylsulphonyl)indole-2-carboxylic acid; 
N-(3,4-dichlorophenylsulphonyl)indole-2-carboxyiic acid; 
N-(4,5-dichlorothien-2-ylsulphonyl)indole-2-carboxylic acid; 
3-bromo-N-(3-trifluoromethylphenylsulphonyl)indole-2-carboxylic acid; and 
3-chloro-N-(3-trifluoromethylphenylsulphonyl)indole-2-carboxylic acid; or a 
pharmaceutical^ acceptable salt thereof or an in vivo hydrolysable ester thereof. 

10. A pharmaceutical composition which comprises a compound as claimed in claim 8 or 9, or a pharmaceutical^ 
acceptable salt thereof or in vivo hydrolysable ester thereof together with a pharmaceutically acceptable diluent 
or carrier 



PatentansprOche 

1 . Verbindung der Formel (I) 




(D 



wobei 

R1 unabhangig ausgewahlt ist aus Trifluormethyl, C^-Alkyl, Halogen, Hydroxy, C^-Alkoxy, C M -Alkanoyl, C M - 
Alkanoyloxy, Amino, Cyano, C^-Alkylamino, Di (C^alkyljamino, C^-Alkanoylamino, Nitro, Carbamoyl, C^- 
Alkoxycarbonyl, Thiol, C M -Alkylsulfanyl, C M -Alkylsulfinyl, C 1 . 4 -Alkylsulfonyl, Sulfonamide, Carbamoyl-C M -alkyl, 
N- (C 1 . 4 -Alkyl)carbamoyl-C 1 .4-alkyl, /V^Ci^-Alkyl^-carbamoyl-C^-alkyl, Hydroxy-^ _ 4 -alkyl, C^-Alkoxy-C^-al- 
kyl, Morpholino, Pyrrolidinyl, Carboxy-C M -alkylamino, R 3 und -OR 3 , wobei R 3 fur Phenyl, Thienyl, Pyrrolyl, Fura- 
hyl, Imidazolyl, Thiazolyl, Pyrimidinyl, Pyridinyl, Indolyl, Benzimidazolyl, Benzthiazolyl, Chinolyl Oder Isochinolyl 
stent, die jeweils gegebenenfalls mit Trifluormethyl, C^-Alkyl, Halogen, Hydroxy, Trifluormethoxy, Cyano, C^- 
Alkoxy, C M -Alkanoyl, C 1 . 4 -Alkanoyloxy, Amino, C M -Alkylamino, D^C^-alkyOamino, C 1 . 4 -Alkanpylamino, Nitro, 
Carboxy, Carbamoyl, C 1 . 4 -Alkoxycarbonyl, Thiol, C i . 4 -Alkylsulfanyl, C 1 . 4 -Alkylsulflnyl. C,. 4 -Alkylsulfonyl, Sulfon- 
amide, Carbamoyl-^ ^-alkyl, AMC^-AlkylJcarbamoyl-C^-alkyl, W-(C 1 . 4 -Alkyl) 2 -carbamoyl-C 1 ^-alkyl l Hydro- 
xy-^ ^-alkyl oder C 1 . 4 -Alkoxy-C 1 ^-alkyl substituiert sind; . 

p 1-4 ist und R 1 dieselben oder unterschiedliche Werte besitzen kann, wenn p 2-4 ist; 
T fur -S0 2 - steht; 

X fur Carboxy, Tetrazol-5-yl oder -CONHR 5 steht, wobei R 5 fur -S0 2 -C 1 . 4 -Alkyl, -S0 2 CF 3 oder -S0 2 -Phenyl steht; 
A ausgewahlt ist aus Phenyl, Naphthyl, Furyl, Pyridyl und Thienyl; 

R2 unabhangig ausgewahlt ist aus Trifluormethyl, C^-Alkyl, Halogen, Hydroxy, Trifluormethoxy, Cyano, C^-Alk- 
oxy, C 1 . 4 -Alkanoyl, C M - Alkanoyloxy, Amino, C M -Alkylamino, DHC^-AlkyOamino, C t . 4 -Alkanoylamino, Nitro, 
Carboxy, Carbamoyl, C 1 . 4 -Alkoxycarbonyl, Thiol, C M -Alkylsulfanyl, C 1M4 -Alkylsulfinyl, C 1 . 4 -Alkylsulfonyi, Sulfon- 
amido, Carbamoyl-C^-alkyl, A/-(C 1 . 4 -Alkyi)carbamoyl-C l . 4 -alkyl, /^(C^^AIkyOg-carbamoyl-C^-alkyl, Hydro- 
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xy-C M -alkyl, C^-Alkoxy-C^-alkyl Oder zwei R 2 -Werte zusammen einen zweiwertigen Rest der Formel -O 
(CH 2 )i-40-, der an benachbarte Kohlenstoffatome am Ring A gebunden ist, bilden konnen; 
q 0-4 ist und R 2 dieselben oder unterschiedliche Werte besitzen kann, wenn q 2-4 ist; 
Z fur Wasserstoff, Fluor, Chlor, Brom, lod, Methyl, Trifluormethyl, Hydroxy methyl, Methoxy, Methylsulfanyl, Me- 
thylsulfinyl, M ethyls ulfony I oder Carboxy-C 3 . 6 -cycloalkyl, -(CHR 4 ) r -NR 6 R 7 (worin r 0-2 ist, R 6 und R 7 unabhangig 
voneinander ausgewahlt sind aus H und C 1 _ 4 -Alkyl oder R 6 und R 7 zusammen mit dem Stickstoffatom, an das sie 
gebunden sind, einen 5- oder 6gliedrigen nicht aromatischen Ring, der gegebenenfalls ein weiteres Heteroatom, 
ausgewahlt aus 0, N oder S, enthalt, bilden) steht; 

Oder ein pharmazeutisch vertragliches Salz oder ein in vivo hydrolisierbarer Ester davon; und wobei unter dem 
Ausdruck C^-Alkyl ein geradkettiges oder verzweigtkettiges System oder ein Ringsystem von 1-4 Kohlenstoffa- 
tomen zu verstehen ist; jedoch unter AusschluB der Verbindung 5-Brom-1-tosylindol-2-carbonsaureethylester. 

2. Verbindung nach Anspruch 1 , bei der es sich urn eine Verbindung der Formel (I*) handelt, 




(T) 



wobei s 

R a fur Methoxy, Fluor, Chlor, Brom, Nitro, Amino, Trifluormethyl oder Carboxymethylamino steht; 
x 1 oder 2 ist, mit der MaBgabe, daB hdchstens eine Methoxygruppe vorliegt; 
X' fur Carboxy, -CONHS0 2 CF 3 oder Tetrazol-5-yl steht; 
A' fur Phenyl oder Thienyl steht; 

R b fur Chlor, Brom, Methyl, Methoxy, Nitro, Trifluormethyl oder Trifluormethoxy steht; 
y 1 oder 2 ist; 

Z' fur Wasserstoff oder Brom steht; 

oder ein pharmazeutisch vertragliches Salz Oder ein in vivo hydrolisierbarer Ester davon. 

3. Verbindung nach Anspruch 1 oder 2, wobei A(R 2 ) q oder A'(R b ) y fur 3-Chlorphenyl, 4-Chlorphenyl, 3-Fluorphenyl, 
4-Fluorphenyl, 3-Trifluormethylphenyl, 3,4-Dichlorphenyl oder 3,4-Difluorphenyl steht 

4. Verbindung nach Anspruch 1 , 2 oder 3, wobei X oder X' fur Carboxy steht 

5. Verbindung nach Anspruch 1 , die ausgewahlt ist aus 
N-(3,4-Dichlorphenylsulfonyl)-5-chlorindo!-2-carbonsaure; 
N-(6-Bromnaphthalin-2-ylsulfonyl)-5-chlorindol-2-carbonsaure; 
N-(3-Chlorphenylsulfonyl)-5-chlorindol-2-carbonsaure und 
3-Brom-5-fluor-N-(3-trifluormethylphenylsulfonyl)-indol-2-carbonsaure oder 

ein in vivo hydrolysierbarer Ester oder ein pharmazeutisch vertragliches Salz davon. 

6. Pharmazeutische Zusammensetzung, die eine Verbindung der Formel (I) oder ein pharmazeutisch vertragliches 
Salz oder einen in vivo hydrolysierbaren Ester davon zusammen mit einem pharmazeutisch vertraglichen Verdun- 
nungsmittel oder Tragerstoff umfaBt. 

7. Verwendung einer Verbindung der Formel (IA), 
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A4-(R\ 



OA) 



wobei 

R\ Z, T, A, R 2 und q einen der in Anspruch 1 angegebenen Werte aufweisen; 
Y einen der in Anspruch 1 fur X angegebenen Werte aufweist; und 
v = 0-4; 

oder eines pharmazeutisch vertraglichen Salzes Oder eines in vivo hydrolysierbaren Esters davon bei der Herstel- 
lung eines Arzneimittels zur Verwendung bei Entgegenwirken von einer durch MCP-1 vermittetten Wirkung in 
einem Warmbtuter, 

8. Verbindung der Formel (IA), gemaB Anspruch 7, oder ein pharmazeutisch vertragliches Salz davon, wobei Y fur 
Carboxy; T fur -S0 2 -; A(R 2 ) q fur jeweils unabhangig in der 3- und 4-Stellung mit Halogen substituiertes Phenyl 
steht; v 1 oder 2 ist; und R 1 in 4- und/oder 5-Stellung am Indolring gebunden 1st. 

9. Verbindung der Formel (IA) gemaG Anspruch 7, die ausgewahlt ist aus 
N-(3-Chlorphenylsulfonyl)indol-2-carbonsaure; 

' N-(3,4-Dichlorphenylsulfonyl)indol-2-carbonsaure; 
N-(4,5-6ichlorthien-2-ylsulfonyl)indol-2-carbonsaure; 
3-Brom-N-(3-trifluormethylphenylsurfonyl)indol-2-carbonsaure und 

3-Chlor-N-(3-trifluormethylphenylsulfonyl)indol-2-carbonsaure; Oder ein pharmazeutisch vertragliches Salz davon 
oder ein in vivo hydrolisierbarer Ester davon. 

10. Pharmazeutische Zusammensetzung, die eine Verbindung nach Anspruch 8 oder 9, oder ein pharmazeutisch 
vertragliches Salz davon oder einen in vivo hydrolysierbaren Ester davon zusammen mit einem pharmazeutisch 
vertraglichen Verdun nungsmrttel oder Tragerstoff umfaGt. 



Revendications 

1 . Compose de formule (I) 




4 



(D 
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dans laquelle 

R 1 estchoisi independamment parmi trifluoromethyle, alkyle en C^, halogeno, hydroxy, alcoxy en C U4 , alcanoyle 
en C-,^, alcanoyloxy en C V4 , amino, cyano, alkylamino en C^, dialkylamino en C 1-4 , alcanoylamino en C^. A , nitro, 
carbamoyle, alcoxycarbonyle en C^, thiol, alkylsulfanyle en C^, alkylsulfinyle en C M , alkylsulfonyle en C,^, 
sulfonamido, carbamoylalkyle en C^, /V-alkyKC^carbamoylalkylefC,^), AA(alkyl en C 1 . 4 ) 2 carbamoylalkyle 
(C t -4), hydroxyalkyle en C^, alcoxyiCi ^JalkylefC^), morpholino. pyrroiidinyle, carboxyalkylamino en C M , R 3 
et -OR 3 0C1 R 3 est phenyle, thienyle, pyrrolyle, furanyie, imidazole, thiazolyle, pyrimidinyle, pyridinyle, indolyle, 
benzimidazolyle, benzothiazolyle, quinolyle ou isoquinolyle, dont Tun quelconque est substitue ou non par trifluo- 
romethyle, alkyle en C 1-4 , halogeno, hydroxy, trifluoromethoxy, cyano, alcoxy en C M , alcanoyle en C 1-4 , alcanoy- 
loxy en 0^4, amino, alkylamino en C^, dialkylamino en C^, alcanoylamino en C,^, nitro, carboxy, carbamoyle, 
alcoxycarbonyle en C^, thiol, alkylsulfanyle en C M , alkylsulfinyle en C M , alkylsulfonyle en C^, sulfonamido, 
carbamoylalkyle en C M , N-alkyl(C 1 .4)-carbamoylalkyle(C 1 . 4 ), N-{alkyl en C 1 .4) 2 carbamoylalkyle(C 1 . 4 ), hy- 
droxyalkyle en 0^4 ou alcoxy (C 1 . 4 )-alkyle(C M ) ; 

p est 1 - 4 et R 1 peut avoir des valeurs identiques ou differentes lorsque p est 2 - 4 ; 
T est -S0 2 - ; 

X est carboxy, tetrazol-5-yle, ou -CONHR 5 ou R 5 est -S0 2 -a!kyle en C^, -S0 2 CF 3 ou -S0 2 -phenyle ; 
A est choisi parmi phenyle, naphtyle, furyle, pyridyle et thienyle ; 

R 2 est choisi independamment parmi trifluoromethyle, alkyle en C M , halogeno, hydroxy, trifluoromethoxy, cyano, 
alcoxy en C^, alcanoyle en C U4 , alcanoyloxy en (^.4, amino, alkylamino en C^, dialkylamino en C-,.4, alcanoy- 
lamino en (^.4, nitro, carboxy, carbamoyle, alcoxycarbonyle en C^, thiol, alkylsulfanyle en C^, alkylsulfinyle en 
Cj.4, alkylsulfonyle en C M , sulfonamido, carbamoylalkyle en C M , /V-alkyl{C M )-carbamoylalky 16(0^), AMalkyl 
en C^fe-carbamoylalkylelC^), hydroxyalkyle en C M , alcoxy(C 1 ^)alkyle(C 1 . 4 ) ou deux valeurs R 2 ensemble 
peuvent former un radical divalent de formule -0(CH 2 ) M 0- lie a des atomes de carbone adjacents sur le cycle A ; 
q est 0 - 4 et R 2 peut avoir des valeurs identiques ou differentes lorsque q est 2 - 4 ; 

2 est hydrogene, fluoro, chloro, bromo, iodo, methyle, trifluoromethyle, hydroxymethyle, methoxy, methylsulfanyle, 
methylsulfinyle, methylsulfonyle ou carboxycycloalkyle en C 3 . 6 , -{CHR 4 ) r -NR 6 R 7 (ou r est 0 - 2, R 6 et R 7 sont 
choisis independamment parmi H et alkyle en C M ou R 6 et R 7 torment ensemble avec I'azote auquel ils sont 
rattaches un cycle non aromatique a 5 ou 6 chainons contenant eventuellement un autre heteroatome choisi parmi 
O, N ou S) ; 

ou un sel pharmaceutiquement acceptable ou un ester hydrolysable in wVode celui-ci ; et le terme alkyle en C M 
signifiant une chaine droite, une chaTne ramifiee ou un systeme de noyau de 1 - 4 atomes de carbone ; mais a 
I'exclusion du compose 5-bromo-1-tosylindole-2-carboxylate d'ethyle. 

Compose selon la revendicatlon 1 , caracterise en ce qu'il s'agit d'un compose de formule (I') 




on 

dans laquelle 

R a est methoxy, fluoro, chloro. bromo, nitro, amino, trifluoromethyle ou carboxymethylamino ; 
x est 1 ou 2 a condition qu'il y ait au plus un groupement methoxy ; 
X* est carboxy, -CONHS0 2 CF 3 ou tetrazol-5-yle ; 
A' est phenyle ou thienyle ; 

R b est chloro, bromo, m6thyle, methoxy, nitro, trifluoromethyle ou trifluoromethoxy ; 
y est 1 ou 2 ; 

T est hydrogene ou bromo ; 

ou un sel pharmaceutiquement acceptable ou un ester hydrolysable in wVode celui-ci. 



26 



EP 1 001 935 B1 



3. Compose selon ta revendication 1 ou 2, caracterise en ce que A(R 2 ) q ou A'(R b ) y est 3-chtorophenyle, 4-chloro- 
phenyle, 3-fluorophenyle, 4-fluorophenyle, 3-trifluoromethylphenyle, 3,4-dichlorophenyle ou 3,4-difluorophenyle. 

4. Compose selon la revendication 1 , 2 ou 3, caracterise en ce que X ou X' est carboxy. 

5. Compose selon ta revendication 1 , caracterise en ce qu'il est choisi parmi 
Tacide N'(3,4-dichlorophenylsulfonyl)-5-chloroindole-2-carboxylique ; 
I'acide N- (6-bromonaphtalen-2-ylsulfonyl)-5-chloroindole-2-carboxylique ; 
Tacide N-(3-chlorophenylsulfonyl)-5-chloroindole-2-carboxylique ; et 

I'acide 3-bromo-5-fluoro-N-(3-trifluoromethylph6nylsulfonyl)indo!e-2-carboxylique ; 
ou un ester hydrolysable in vivo ou un sel pharmaceutiquement acceptable de celui-ci. 

6. Composition pharmaceutique, caracterisee en ce qu'elle comprend un compose de formule (I), ou un sel phar- 
maceutiquement acceptable ou un ester hydrolysable in vivo de celui-ci, conjointement avec un diluant ou un 
support pharmaceutiquement acceptable. 

7. Utilisation d'un compose de formule (I A) 




OA) 

dans laquelle 

R 1 , Z, T, A, R 2 et q ont I'une quelconque des valeurs definies dans la revendication 1 ; 
Y a Tune quelconque des valeurs definies pour X dans la revendication 1 ; et 
v=0-4; 

ou un sel pharmaceutiquement acceptable ou un ester hydrolysable in vivo de celui-ci, dans la fabrication d'un 
medicament destine a etre utilise pour antagoniser un effet m6die par MCP-1 chez un animal a sang chaud. 

8. Compose de formule (IA) telle que definie dans la revendication 7, ou un sel pharmaceutiquement acceptable de 
celui-ci, dans laquelle Y est carboxy ; T est -S0 2 - ; A(R 2 ) q est phenyle substitue independamment en positions 3 
et 4 par halogeno ; v est 1 ou 2 ; et R 1 est rattache en position 4 et/ou 5 du noyau indole. 

9. Compose de formule (I A) telle que definie dans la revendication 7, caract6rlse en ce qu'il est choisi parmi 
I'acide N-(3-chlorophenylsulfonyl)indole-2-carboxylique ; 

I'acide N-(3,4-dichlorophenylsulfonyl)indole-2-carboxylique ; 

I'acide N-(4,5-dichlorothien-2-ylsulfonyl)indole-2-carboxylique ; 

I'acide 3-bromo-N-(3-trifluoromethylphenylsulfonyl)-indole-2-carboxylique; et 

I'acide 3-chloro-N-(3-trifluoromethylphenylsulfonyl)-indole-2-carboxylique ; ou un sel pharmaceutiquement accep- 
table de celui-ci ou un ester hydrolysable in vivo de celui-ci. 

10. Composition pharmaceutique, caracl6ris6e en ce qu'elle comprend un compose selon la revendication 8 ou 9, 
ou un sel pharmaceutiquement acceptable de celui-ci ou un ester hydrolysable in vivo de celui-ci, conjointement 
avec un diluant ou un support pharmaceutiquement acceptable. 
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